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(54) BAJlblJOBKA flJIH PA3BAJ1 MJOBMB AHMfl YCTPOMCTB M3 IlPO*!!!! bHMX TPYB 
(57) Abstract: 

McnojiB30BaHne : p/m paaBanbrjoBbiBaHHH ycTpoftcTB H3 rrpo4>wnbHbix Tpy6 (nepeKpbiBaTeneft, nofleecoK 
XBOCTOBW&OB, <J»HJit»xpoB h T.n..). ycraHaBJiMBaeMbix b cKBaHCMHe. CymH0CTb» K3o6pereinin: BajibupBKa 
coflepjKHT Kopnyc (K) 1 c i;eHTparcbHbiM KananoM 4, b mraHefi uacTW kotodopo ycraHOBJieH nrryi^ep 5. B 
creHKe K BbmojrHeHbi yrvryOJieHHH 6h7,b Koropbtx c noMonjbio onop 8 h 9 ycraHOBJienbi Tpn Banbiryiomwx 
aneweirra (B3). Ilp*FieM onopw 8 jjbvx B3 ycraHOBneHbt b yrjryoJieHMHX 6 K HenoflBUXHO, a onopa 9 B3 12 - c 
B03MomHocxt>io paAManbHoro BbrABU7KCHnn K3 yrviyfineimH 7. Ilo^BHJKHaH onopa Dbrnamieiia b nune floyx 
3Kci;eHTpirtiH±4x OTHOcirrejifaHO ppyr npyra upnvaijjpoB (LQ 13 h 14. npiraeM U 13 c 6ojibinMM AnaMtrrpoM 
yiuioTHeH OTHocHTCJibHo ctchkm Kopnyca 1. a U 14 c MeHbinwM jrnaMeTpoM Bbicrynaer b ueirrpajibiibiM 
kohoji 4 K h MMeeT Kananbi, coo6maiom?ie i^eirrpanbHbra KaHan 4 c r«HpaBJiH*iecKofi KaMepon 18. 
o6pa30BaHHOft creHKaxot yrvrybjieHMH 7 w TopuesbiMH noBepxHOCTHMH U13 h 14 nojjBmcHoft onopw 9. Tanoe 
KOHCTpyKTHBHoe BbmojiHeHHe BajrbqpBKH o6ecneMHBaeT nern> - noBbnneHHC KanecTBa h HajjejKHOcrn 
ycraHOBKH ycxpoitcrB H3 npaJnuibHbrx Tpy6. a TaKKc noBbnneHne pa6oTOcnoco6HOcni caMofi BajibrjOBKH m 
B03M0JKHOCTB pacmMpenHH ^nana3ona pa6o*iero jrHauerpa. 1 3. n. $-Jibi. 4 hji. 
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Description [OnncaHHc H3o6pcnrcHKH]: 



H3o6peremie othochtch k o6nacrH 6ypeHHH h KamrranbHoro peuoirra netyrwhax h ra30Bbtx cxbsuehu h 
rrpe^Ha3HaMCHO, b MacTHtxrrn, a/ih paaBajibaoobiDaHnn ycTpoiicTB M3 npo4>H/ibHbix xpy6, ycTaHaanHBaeMbix 
b CKBcUSHHe npH h3ojihhkh 30H ocjio jKHeicnH , B03nx<KaiomQHx b npoi;ecce oypeHHH cKBaxcnH m npH 
BoccTaHOBneHHH repMenwHocni oocaAHbix kojiohh. 

H3Becrna Banbi^oBxa Run p a3 eanu^o bbib ainiH ycrpoMCTB W3 npo$iijiBHbix Tpy6, coAepHtanjan KOpnyc. 
np«cnoco6neHHbiA A/ 1 ** coc^mieimH c kojiohhom GyparibHbix Tpy6, c mcHrpanbKUM KaHanoM h 
yrjiydncHUHMH b cTCHKe, b Kcrropbix ycTanoBnero>i c nowoicqbio onop Tpw Banbuyiotnjfx ancMeirra. 

He^ocrraTKOM aroro ycrpowcTBa hejihctch to. hto Baribuyiomae arceMeHTu npa p a3Bajibiv>BbU3aHind Tpy6u 
noj\ ^eftcTDMeM ynpyroro aneMeirra iioctorhho Haxo/^rrc« a o^hom nonomcHMH. IloaTOMy npH 
Heo6xo ( ^HMOCTif CHM3MTfc> paflwajTbHt.ic Harpy3KH Ha npo4>ronaHi>ift nepen pbroaTejib npH cro ycraHOBKe b 
CKBajfonie, iianpuMep, npM peMOirre noBpe«A eHH ^ o6ca#Hofi kojiohhw b bm^c inejieBOH nep^opainoi, Raman 
BanbupBxa HeirpuwcmiMa, nocKOJibKy H3-aa hcbo3M0»hoctm chmwchiih paflwanbHOft Harpy3KH Ha o6ca#Hyio 
k axiom ly npoMcxo^wx ee^anbHeianee paapymeHwe. 

3a^aweA M3o6pe*reHHH HBOHercH noBbmieroie Kawecrua w iia^eaHOCTM ycraHOBXM yerpoHCTBa H3 
npo^imbHbix Tpy6, ycraH aarcHBaeMbix b CKBawuHe npw H30JiHUjwi 3oh ocjiomhchhh. B03HHKaiomjrax b 
npoueocc 6yperotH cKBaxKH, h npH BoocTaHOB/ieHHH pcpMenraHOCTH oocaAHbix kojiohh, a Tame noBbrmenne 
Ha^exHocTH h pa6orocnoco6HocTM BanbupBKM m o6ecn€MeHMe bo3mo>rhocxw pacunfpeHMH ^wanaaoHa 
paooMcro RuaMcrpa 6e3 h3MCHCHHH ^iiaMeTpa Kopnyca ^ainioro mnopa3Mepa cawofi BaJibflOBrcn. 

TexHM^ecKMii pe3yjibTaT ^ocTwraeTCH tcm, uto b BanbiipBKe fl/m pa3Bajibi;oBbiBaHHH ycrpoucTB H3 
npo<J)H7ibHt»tx xpy6. coRtpmamcu. Kopnyc, npncnoco6neia tbrii pjin coe^MHeHitR c kojiohhoh 6ypnm>ra»ix rpy6, c 
ueirrpajibHbCM KaHanoM h yrjiy6neHMHMH b creHKe, b Koropwx ycTaHoaneHbi c noMombio onop -rpw 
Bajibuyionnix aneMeHra, on op a o^hopo Banbiiyrainero 3/ieMenTa ycraHOBneHa b ypjiyojieHMM Kopnyca c 

B03MOKHOCTbX> pa^WaHbHOPO BbU^BXURCHH5I W3 HeTO. PaflMaJIbHO n OflBHK KaH OnOpa BbXABHT&HOrO 

Bajibnyionxero ajieMCHTa mojkct 6biTb Bbmamieiia b en^e Anyx nuaMeTpanbHo pa3HOBeraoaoc njtracnApoB, 
dKCiieuTpinmbix oTHOCirrenbHO npyr ppyra* npMMCM UHJumnp onopbi c 6ojibnmM n^iaMeTpOM ynnoTHCii 
OTHOCMTcjibHO Kopnyca h o6paayer co ere hk awn yrjiy&rieHHH nvn^aarawecKyio KaMepy, coo6meHHyio c ero 
UeHTpajibHbiM KaHanoM. 

Ha 4>ht. 1 npewcraaneH o6aqnw bm^ Ba/ibyoDKn; Ha <j>wr. 2 pa3pe3 A-A Ha (Jimp. 1; Ha <Jht. 3 pa3pe3 B-B Ha 
^ht. 1; Ha $nr. 4 o6ca^Han RonoHHa c ycxaHoaneHHbiM npo<J)M7ibHbCM nepeKpbiBaxeneM c noMounjo 
oraicbiBaeMOM BanbqpBKn. 

BantnoBKa n^in pa3Ban bupBbiBaHMH ycrpowcTB H3 npo^iuibHbix xpy6 co^epHorr Kopnyc 1 c pe3b6oft 2 jxpn 
npMCoeflfHHeHM^ ee k Konoinie 6ypnribHbix Tpy6 3 w i;eHTpanbHbu-c KaHanoM 4. b HratHefl uacra Koroporo 
ycraHaancH nnyuep 5. B creHKe Kopnyca 1 BbmojmeHbi yrjiy6neHMH 6h7,b Koropbix c noMonjbio onop 8 m 9 
ycTaHOBFicHbi Da/iu_Qaomne aneMeuTbi 10, U, 12. IlpMuexi onopbi 8 ppyx BJUjbLtywmpjf aneMeHTOB 10 w 11 
ycraHOBJieHbi b yrjryoJieHHHx 6 HenoABUTKHo, a onopa 9 Banwjyronjero aneMeHTa 12 c bo3mojkiioctuo 
paAwajibHoro BbB^BMKeHHH H3 yrjiy6jieHHH 7. noflBHJKHan onopa 9 BanbHyion^ero aneMeHxa 12 BbmajraeHa b 
BM^e ^Byx 3Kcu,eHTpwuHbix OTHOCH-raibHoro Apyr ppyra. uy%nvaijjpoG 13 n 14, MMeiomwx paaHbie nriaMerpbi. 
Tlpmtu uwiHHA P 13 c 6ojibniHM ^waMeTpOM ynnonieH OTHOCHTeJibHO creHKM Kopnyca 1 c noMonnjo 
ynnoTHemwi 15, a njwjTMinui 14 c MeHbnmM pwaMeTpoM Bbitrrynaenr b metrrpanbHbiM Kan an 4 Kopnyca 1 MCpeo 
OTBepcTHC 16, Bt»mojmeinio€ b creHxe, m voAeerr Kanajibi 17, coo6n^ajoinne i^eHTpaJibHbrii KaH an 4 k op i rye a 1 c 
runpaBJiMMecKOM KawepoM 18, o6pa30BaHHOM CTCHisaviM oTBepcniH 16, yrjiyoVicHMH 7 b Kopnyce 1 w 

TOpUCBblMH nOOepXHOCTHMH UJUlMH^pOB 13 M 14 nOD^BUXHOH onopbi 9. 

Paoora BanhUOBXM i iohchhctch Ha npwMepc BoccxaHoancHMH ixpmcthhhoctw o6canHoft Konoinibi npw 
o6pa30BaHMH b new Tpemjmbi. 

B 30HC 19 HapymcHHH repMenroiocm o6ca^HOM Konoimw 20 npc^njapHrenbHo ycTaHaBmreaioT 
nepeapbrnaTenb 21 M3 npo^nnbiibix Tpy6. ny-reM pacumpcHUH cro ^aaaemicM jaMffKocxH. 3axeM ua Konomie 
6ypmihHbix Tpy6 3 BiiyTpb nepcKpwBaTenn onycKaioT BanbupBKy m Bpan^ewnew, c no^aMeii bhm3 kojiohhw 
6ypnnbHbix Tpy6 3, uauMHawT pasBajibupebiBaTb npo^miKiibic Tpy6bt nepeKpbiBaxenH 21 c o^h oBpeMei mow 
npoMbiBKofl ?Knn,KocTbK) , 3aKaHMBacM0M b Tpy6w noj\ ^aB/ieHoweM. fipw dtom, b u^eHrpanbHOM Kanane 4 
Kopnyca I, 6naro^ap« nanwMMio urryuepa 5, naaneHMe jkm^koctm B03pacracT m. B03U 4 eMCTByH Mcpc3 
oTBepcrwe 16 b creHKe Kopnyca 1 m Kaiiajibi 17 b uywmmpe 14 iioabw>khom onopbi 9 ua TopneBbie noBepxiiocTM 
qumnyipon 13 m 14, BbiflBMraex BanuuyroinHM oneMeirr 12 H3 yr»jry6neinwi 7 Kopnyca j\o ynopa b creHKy 
nepeKpbiBaTemi 21. OflHoupcMCHno jicBWABnmnbie Banbijyiounie 3neMenTbi 10 m 11 TaK»e yraipaiOTCH b 
CTCHKy nepeKpbJBaTe/in. Aanee, BanbuyioiUHe aneMeHTbi noA acmctbhcm C03AaHH0U paAMansHofl HarpyaKM, 
rrpoKaTbiaa^cb no BHyTpeiaieti nooepxiiocTM rfpo4>MJibHbix Tpy6, p ao oaji w^o Bbi oaioT kx m nnorHO 
npunaTbiBaioT k ctchkc o6caAiiofi Konoinibi 20. Ilpw noAxoAe k 30iic 19 iiapymcHHH repMeTHMHocTM o6caA« OM 
KOJioioibi 20 /jan/iciine npOMbiBOHiio£i mwAKocxw cim^RajoT ;;o KooDtManbiioro, npw kotopom He rrpoMCXOAWT 



BbtRBSimemn pa^u arrbno- noABH^moro eanwxyiomeix) dJieiaeHTa 12 ra Kopnyca 1. h pa3BajibUOBt»iBaHiie 
npo4>KnbHbix Tpy6 De/^yr jjo o6pa3oeaiaiH MumiManuioro ^MaweTpa a^Y^ 51 cisemishMS. hcbi^bjothwmm 
Donbuyioin^ruii aaeMeHTaMM 10 w 11 n BUflBMraioiUHMCH aneMeaTOM 12, Korjja oh HaxojpiTCH B hcxoahom, hc 
BbiflBMHyTOM nono«eHMB. npw 3tom pe3b6oewe coe^Mneim^ npo<t>wnbHMX xpy6 nepeKptJearew 21 TaKKe 
pacnmpHK>TCH AO BHyxpeHHero flwaMCTpa npcxfrw/ibHbix -rpytf. odpaayeMoro npw mx pa3Banfc»uoBt>iBaHHM b 
30HC HapyuieioiH, mto crouKaer /jo MHHHMaribHOM BemmnHbi /jaaneHMe Ha creicKy o6ca£HOH KonoHHM 20 b 
30He 19 HapymeHitH ee repMcrwMHOcnt. 

llocjie npoxojKAeinm 3oiibi 19 napyinemtfi repwenMiocTH, r^e onaciiocrb pa3pyraeHMH o6ca#H0H kqjiohhm 
orcyrcTBycT, BHOBb no^HHMaioT AaancHMC npoKfbiBOMHoft jkm^kocth m pa3BanbuoBt4 earac ncpcKpuoaTcnH 
ee^yT no TCXHononoi, ormcajcHOH Bbinie. 

Ilo OKOHHaHHH paaBaJIbUpBblBaHHH KOJIOHHy 6ypmibHfc*X Tpy6 3 C BaJlbaOBKOM nOflHHMaiOT H3 CKBaJKHHbl. 



Claims [Oopwyjia H3o6pereiiH5i]: 



1. BaoBUOBKa pjw pa3BantnpBi>rBaHiiH ycrpOMCTB w3 npo$iuit>mAX Tpy6. cQRepmaw&n Kopnyc. 
npncnoco6neHHkiA /yin coeftHHemin c kq/iohhoA 6ypwnbHMX Tpy6, c ueHTpanbbKbiM KaHanoM m 
yraytSji chmhmm b creHKe, b Koropbix ycTaiioaneiibi c noMombio onop TpH Bamajyiomjix aneMeirra, 
otjiot aiomayicH tcm. uto oho pa o^Horo Bajibuywmeno aneMeirra ycraHOBJieaa b yiviyfxjieHHH Kopnyca c 

903M0HLHOCTWO pa^MajTlaHOPO Bbl^BTOKeHHH 113 HCTO. 

2. BajibuoBxa no n. 1, orjnxwaroinaflCH Tew, mto pajjuanHHO no^Bn^Han onopa BbajBuxHoro Bajibuywmero 
ancMCirra BbaronHCHa b bhrc flByx AMaMCTpanbHO pa3H0BejmKnx rjyvuuwpoB, 3KcncRTpiraHbix oTHOcirrejibHO 
APy^ APY 1 ^ npmeM qtuim^p orropti c 6ojthuotm ^wauerpcM ynnoaneH oraoCHTCJibHo Kopnyca m o6pa3yer co 
cTCHKaMM yrny6jieHWH b KOpnycc rHjjpaBjrwMecKyio Kawepy, coo6n;eHHyK> c ero i^eirrpajibHbiM KaHajiOM. 



Drawing(s) [MepTCXMl: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 1 3 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 

The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A- A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 1 2 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 



Fig. I 



Fig. 2 



Fig. 3 



Fig. 4 
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